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CLAIMS 

1. An apparatus for winding at least one web (1), on a winding roll (2), 
comprising A least a first roll (3), a second roll (4) and a third roll (5) parallel to one 
another and tOL said winding roll (2), said apparatus having a nominal winding 
position in whicli: 

said first and second rolls (3, 4) and said winding roll (2) are each 
in contact with Wd third roll (5); 
10 - thete is no contact between said first roll (3) and said second roll 

(4), between said first roll (3) and said winding roll (2) and between said second 
roll (4) and said winding roll (2); 

a first angle defined between a first half-plane delimited by the axis 
of said third roll (5) Vnd comprising the axis (17) of said .first roll (3) and a 
IS second half-plane delimited by the axis of said third roll (S) and comprising the 

axis (1 8) of said second rtill (4) is smaller than 1 80*^; 

a second angle defined between a third half-plane delimited by the 
axis of said third roll (5) aM comprising the axis of said winding roll (2) and a 
foiuth half-plane delimited ay th^^^ci^^/said third roll (5) and comprising an 
20 intersection line is greater than 90°, said intersection line being defined as the 

intersection between the bisector plane of said first angle and the plane 
comprising the axis (17) of said^rst roll (3) and the axis (18) of said second roll 
(4). 

wherein said web (1) passes ^ least between said third roll (5) and said 
25 winding roll (2). 

2. The apparatus according to claim^, characterized in that said apparatus has 
fiirther an open position in which said first, second and third rolls (3, 4, 5) are located 
out of the path of said web (1) in course of winding on said winding roll (2), the 

30 bearings of at least one roll among said first, second and third rolls (3, 4» 5) and said 
winding roll (2) being movable to enable the change of position fi:^om said apparatus 
between said open position and said nominal windink position. 



3. Tn^y^paratus according to claim 1 or 2, comprising means (19, 25, 27, 28, 



30) for ckil^n^ said third roll (5) to position and align fireely between said first 
and second ipUsSiS, 4) and said winding roll (2) when said apparatus is in said 
nominal winding position. 
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The apparatus according to any one of claims 1 to 3, characterized in that, 
in said nlsminal winding position, said second angle is substantially 1 80^, 

5. T^e apparatus according to any one of claims 1 to 4, characterized in that, 
in said nominal winding position, said third half-plane is substantially vertical. 



10 



6. The apparatus according to any one of claims I to 5, characterized in that 
loading means (iV) apply forces on the bearings of said third roll (5) so that the end 
regions of said thira roll (5) abut said first and second rolls (3, 4) for any width of 
said winding roll (2) Vhen said apparatus is in said nominal winding position. 



15 



7. The apparatusNaccording to any one of claims 1 to 6, comprising means 
(1 1, 12, 19, 20, 21) for m<nring the bearings of said first, second and third rolls (3, 4, 
S) along a common directioirnot perpendicular to said third half-plane and preferably 
parallel to said third half-planeV in order to adapt to the diameter of said winding roll 
(2). when said apparatus is in nominal winding position, the bearings of said 
winding roll (2) being held fixed ir^aid nominal winding position. 



8. The apparatus according toVlaim 7, comprising interlocking means (13a, 
20 14a, IS, 16) for selectively interlocking the bearings of said first and second rolls (3, 
4) so that said^rst and second rolls (3, 4) are not Aee to move with respect to each 
other but togemi; 



,CAfI 



9. The apiifi 



itus according to claim 7 or 8, comprising loading means (21, 
23) for acting on th^bearings of said first and second rolls (3, 4) with a force having 
a component parallel\o said third half-plane and directed towards said winding roll 
(2) in order to press Vid third roll (S) against said winding roll (2) when said 
apparatus is in said nommal winding position. 



30 10. The apparatus acfcording to any one of claims 7 to 9, characterized in that, 

in said nominal winding position, the axis (31) of said third roll (5) is located at a 
higher level than the axis of said winding roll (2) and that the weight of said first, 
second and third rolls (3, 4, S) i^at least partly supported by said winding roll (2) via 
said third roll (S) whereby said tl^rd roll (S) exerts a pressure on said winding roll 

35 (2). 



11. The apparatus according claim 10, comprising loading means (21, 23) 
for acting on the bearings of said first and second rolls (3, 4) with a force having a 
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componeint parallel to said third half-plane and directed away from said winding roll 
(2) so thaiionly a part of the weight of said first and second rolls (3, 4) is supported 
by said wiiming roll (2) when said apparatus is in said nominal winding position. 

5 12. "Jhe apparatus according to claim 10 or 1 1, comprising loading means (21, 

C^23) for acting^on the bearings of said first and second rolls (3, 4) with a force having 



a component parallel to said third half-plane and directed away from said winding 
roll (2) so that th^ressure applied by third roll (5) on winding roll (2) is maximal in 
the middle region ot said winding roll (2) and diminishes progressively towards its 
10 edges when said apparatus is in said nominal winding position. 

13. The apparatusNaccording to any one of claims 1 to 6, comprising means 
for moving the bearings of said winding roll (2) along a common direction not 
perpendicular to said third half-plane and preferably parallel to said third half-plane, 

15 in order to adapt to the diame^r of said winding roll (2) when said apparatus is in 
said nominal winding position, the bearings of said first and second rolls (3, 4) being 
held fixed in said nominal winding^osition. 

14. Thb apparatus according to claim 13, comprising loading means for acting 
20 on the bearingsvof said winding roll (2) with a force having a component parallel to 

said third half-plane and directed towards said third roll (S) in order to press said 
winding roll (2) againsLsaid third roll (5) backed up by said first and second rolls (3, 
4) when said apparati^s is in said nominal winding position. 

25 (/^^\^^^' apparatuT^cording to claim 13 or 14, characterized in that, in said 
nominal winding po^ti^n, the axis of said winding roll (2) is located at a hig^^ level 
than the axis of said ttnrY^^^' (5) *^ *® weight of said winding roll (2) is 
partly reported on saidMhird roll (5) so that said third roll (5) exerts a reaction 
pressure on said windingijpll (2). 

30 

16. The apparatus ac^rc^ng to claim 15, comprising loading means for acting 
on the bearings of said winding rbll (2) with a force having a component parallel to 
said third half-plane and directed iway from said third roll (5) so that only a part of 
the weight of said winding toW\(2) is reported on said third roll (5) when said 
35 apparatus is in said nominal windin]^ position. 

^ 17. The apparatus according to any one of claims 1 to 16, characterized in that 

for each roll among said firs^and second rolls (3, 4) coming in contact with said web 
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it comprises means for selectively causing said roll either to rotate in a direction 
and^ a tangential speed substantially corresponding to those of said web (1), or to 
act as an idle roll. 

5 18. \rhe apparatus according to any one of claim 1 to 17, comprising means 

for selectivelV causing at least said first or second roll (3, 4) either to act as an idle 
roll, or to rotatk in a direction and at a speed whereby, when said third roll (5) is in 
direct contact with said first or second roll (3, 4), said third roll (5) is driven in 
rotation by fiicticm in a direction and at a tangential speed substantially 
10 corresponding to thoste of said web (1). 

19. The apparatu^according to any one of claim 1 to 18^ comprising means 
(18, 19, 20) for causing said third roll (5) to run along the cirpumference of said 
second roll (4) until said third\oll (5) abuts also said first roll (3)'. 
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(^^^20. The apparatus according to any one of claims 1 to 19, characterized in that 
said thirdroU (5) is coveted~by an elastiaraaterial. 



21. The apparatus according to anyone of claims 1 to 20, characterized in that 
20 the surface of saictfost roll (3) has a roughness Rt of less than 25 ^m. 



^tus^^ccording tp anyone of claims 1 to 21, charactepz6i in that 
a roughness Rt of less than 25j 




app 



22. The 

the surface of 5 aid sejcdnd roll (4) 



25 23. TheW}paSratus'kee0fding to anyone of claims^Ho 22, characterized in that 

the surface of saiVfirst roll (3) is metallic and poll 
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24. The apparatus according tjv^iiiyone of claims 1 to 23, characterized in that 
the surface of said second rolH^Xis metallic and polished 

25. The apMT^tus according to any one of claims 1 to 24, characterized in that 
said first and second rolls (3, 4) have the same weight. 



26. The apparatus ginrY^rHtnpr tn an y ^^ft nf^nimn 1 tn 2 ^7rharaeterig»d4nJhat 

35,x^saidiiist-and-see5na rolls (3, 4) have the same diameter. 
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27. The apparatus according to any one of claims 1 to 26, charaetmz^Jn that 
the diameter of said first and second rolls (3, 4) is one to six times the diameter 
said third roll (5). 



10 
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28. The apparatus according to any one of claims 1 to 27, characterized in that, 
said third mlW5) has a length of about 2 meters and a diameter of about^ 
millimeter/ saidni;st roll (3) and said second roll (4) having a diameter ^f^6out 150 
millimeter 





29. Tl^ apnaratuVaccording to any one ofglaifns 1 to 28, characterized in that 
it further compnses a first set of rolls (8, 9)^aiia a second set of rolls (6, 7), wherein 
said first set of rolls is located on ong^st^e and said second set of rolls is located on 
the other side of the path of saijl^^eb (1) and wherein said first set of rolls (8, 9) and 
said second set of rolls are movable until the rolls (6, 7, 8, 9) of said first and 
second set of roll^^^e^tact said web (1), so that the rolls of said first set of rolls 
imbricate w^thrlhe rolls of said second set of rolls with said web (1) being caused to 
form 3v^^s between them, sa id first and,se coiid»-^-of-foHs-bdn^ lOCtkled upstream 
Ciecond and third rolls (3, 4, 5). 
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A method for winding at least one web (1) on a winding roll (2), using an 



CAj apparatus according tb any one of claims 1 to 29, wherein, in said nominal winding 
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position, saio^eb (1) pluses between said third roll (5) and said winding roll (2), but 
neither betwe^said second and third rolls (4, 5), nor between said first and third 
rolls (3, 5). \ \ 

31, The method accordinWfo^laim 30, comprising the step of : 

(i) causing said app^EugtuSLj^ adopt said open position whereby said 
first, second and third rolls (3,\, 5) ^e located at one side of the path of said 
web (1) towards said winokig roH m preferably located relatively to 
one another as in said nominal wimHng position, but not in contact with said 
winding roll (2); / \ 

(ii) initiatingthe winding ofsaid>web(l) on said winding roll (2); 

(iii) bringing said winding roll (2) and said first, second and third rolls 
(3, 4, 5) nearer until they adopt said nominal\inding position. 



35 



Q^t^^^^ 32. A methoWor winding at least one web (1) oSk^ winding roll (2), using an 
r apparatus according toyany one of claims 1 to 29, whereik in said nominal winding 

y"^ position, said web (1) parses between said second and thirdzolls (4, 5), then between 
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saiM first and third rolls (3, 5) and finally between said third roll (5) and said winding 
rouV). 

33. The method according to claim 32, comprising the step of: 

(i) causjing said apparatus to adopt, said open position whereby said 
first and secondVoUs (3, 4) are located at one side of the path of said web (1) 
towards said winking roll (2) and said third roll (5) is located on the other side 
of the path of said Web (1) towards said winding roll (2); 

(ii) initiating the winding of said web (1) on said winding roll (2); 

(iii) bringing\said first, second and third rolls (3, 4) and said winding 
roll (2) nearer until the^y adopt said nominal winding position. 



(\ \ method for winding at least one web (1) on a winding roll (2), using an 

^)i)!y^ apparatus according to any oneTof claims 1 to 29, wherein, in said nominal winding 
J 15 position, saia\^web (1) pa^es lj9nveen said first and third rolls (3, 5) and then 



between said third roll (5) ; 
(4) and said third\oll (5). 



id safe 



ing roll (2), but not between said second roll 



35. The method according to Glafm 34, comprising the step of : 
20 (i) causing said app^ius to adopt said open position whereby said 

first roll (3) is located on one side of the path of said web (1) towards said 
winding roll (2) and said second ^d third rolls (4, 5) are located on the other 
side of the path of said web (1) towards said winding roll (2); 

(ii) initiating the winding of said web (1) on said winding roll (2) ; 
25 (iii) bringing said first, second and third rolls (3, 4, 5) and said winding 

roll (2) nearer imtil they adopt said nommal winding position. 



36. The method according to claim characterized in that step (iii) 
comprises two substeps consisting in: 
30 (a) bringing said fu^t, second and third rolls (3, 4, 5) nearer until a 

predetermined configuration in which said thiroVroll (5) is in contact with said 
first roll (3) and said second roll (4), said third roX(5) not being in contact with 
said winding roll (2); 

(b) bringing said winding roll (2) and th^unit formed by said first, 
35 second and third rolls (3, 4, 5) nearer until said thirdVoU (5) is in contact with 

said winding roll (2). 
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37r\The method according to claim 36, characterized in that substep (a) is 
subdivided iii two substeps consisting in : 

(ak) bringing said first, second and third rolls (3, 4, 5) nearer until a 
predetermin\wi configuration in which said first roll (3) and said second roll (4) 
are spaced oPa predetermined distance and said third roll (5) is not in contact 
with said first roH (3) ; 

(bb) bringmg said third roll (5) nearer said first and second rolls (3, 4) 
until said third roll (S) is in contact with said first and second rolls. 
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38. The method accoraing to claim 37, characterized in that in step (bb), said 
second roll (4) is caused to rotate and said third roll (5) is caused to run along the 

hereby said second roll (4) causes said third 
in the direction and at a. tangential speed 
said web (1). 



circumference of said second rol 
roll (5) to rotate by fiiction 
corresponding substantially to 
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^ ^^T^39SMethod according t 
^^juP^ in that in st^) (iii), each roll 
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aims 31, 33 and 35 to 38, characterized 
said/first and second rolls (3, 4) coming into 
contact with s>dd web (1) is cauSfd to rotate before contacting said web (1) in the 
direction and at a tangential speed corresponding substantially to those of said web 
(1). 




40. Method according to any one of clai: 
in that in step (iii), sai 
idle roll before said third 



first 
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31, 33 and 35 to 39, charact^zed 
roll (3) and said second roll (4) are caused to act as an 
(5) and said winding roll (2) come into contact. 



41. Method accordingUo anyone of claims 31,^33 and 35 to 39, characterized 
in that in step (iii), said thirdSyToll (5) and said winding roll (2) are brought into 
contact by a relative displacement along a direction which is not perpendicular to 
said third half-plane. 

42. Method according to any one of claims 30 to 41, Characterized in that in 
said nominal winding position, said web CO is caused to arrive on said furst or second 
roll (3, 4) substantially perpendicularly to sai^ third half-plane. 
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